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THE POWER OF SPEECH? 


Sam L. CuarK, Department of Anatomy 
Vanderbilt Medical School, Nashville, Tennessee 


The face of the earth is crawling with ants, there being according 
to the estimates of Derek Morley about ten quadrillion (10'*) ants 
seattered over its warmer portions. These are of diverse kinds and 
are most rewarding to study. The species numbered some 15,000 by 
1952 and new ones were being described at the rate of about one 
each working day (300 per year) by their fellow inhabitants of the 
earth, man. 

Considering his life span upon the earth man is a young upstart 
in comparison with the ant. We find evidence of modern man’s an- 
cestors having been here a couple of hundred thousand years—or 
perhaps 2 million—it doesn’t matter much for the comparison, as 
amber from the Baltic and other sources contains beautifully pre- 
served specimens of ants 40 or 50 million years old, looking star- 
tlingly like their modern descendants. Why with this much age upon 
them have the ants not conquered the earth—or have they not? At 
times when they are in the sugar, the sink, or every item of a picnic 
lunch we may think they have. They have adapted themselves to every 
sort of condition even to the use of man’s inventions—ships, trains 
and airplanes for travel to establish colonies in previously unoccu- 
pied Greenland, and other unlikely places. They have developed 
more kinds of social orders than has man. Perhaps the question had 
best be phrased: why, with this much age upon them have ants not 
had man’s rapid progress? But how rapidly has man progressed ? 
Fairly fast if we consider what has happened in the last 20 or 30 
thousand years. For a review of this change recall Charlotte Gilman’s 
poem ‘‘Similar Cases’’ written to interpret evolution, using as ex- 
amples the horse, the ape and man. After dealing with young eohippus 
and the anthropoidal ape she presents this picture: 

‘‘There was once a Neolithic Man, 
An enterprising wight 

Who made his chopping implements 
Unusually bright. 

Unusually brave, 

And he drew delightful Mammoths 
On the borders of his cave. 

To his Neolithic neighbors, 

Who were startled and surprised, 
Said he, ‘My friends, in course of time, 
We shall be civilized! 

We are going to live in cities! 

We are going to fight in wars! 


1. Address before the annual meeting of the Georgia Academy of Science, 
Dahlonega, Ga., April 23, 1954. 
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We are going to eat three times a day 
Without the natural cause! 

We are going turn life upside down 
About a thing called gold! 

We are going to want the earth, and take 
As much as we can hold! 

We are going to wear great piles of stuff 
Outside our proper skins! 

We are going ot have diseases! 

And accomplishments!! And Sins!!! 


Maybe we should not be too definite in dating such beginnings. 
Our calendar has been recently shaken since the Piltdown man has 
lost face! But the delightful mammoths and bison, and deer drawn 
by Neolithic man (and not surpassed in my opinion by more mod- 
ern artists) give us the first records of ideas, preceding by ten to 
twenty millenia the earliest known writing, with which we date the 
beginning of recorded history. 


Recall Jean’s comparison of the time of man. Using that displaced 
obelisk, Cleopatra’s needle, to represent by its height the length of 
time Homo sapiens lived upon the earth before the period of recorded 
history, the time since man began to write down his story on stone, 
and clay and papyrus, and paper, and film would then be represented 
by the thickness of a postage stamp placed on top of the obelisk. 

To consider such items is disturbing since there is little evidence 
that the fundamentals of man’s brain and brawn have changed appre- 
ciably since Neolithic times, and surely none in historic times. Per- 
haps in brawn he is less able than his Neolithic predecessor. In brain 
let us hope he has gained a little ground. Is it proper to ask what 
then took him so long to build up the artefacts of civilization? Or 
should we with more consideration express amazement at what he 
has done after such a long latent period in comparison with all 
other forms of life on the earth? 

Perhaps even more appropriately we might ask what does man have 
that eventually brought forth the Parthenon and Harvard Univer- 
sity, airplanes, TV and the H bomb! It is not enough to say he was 
created a little lower than the angels or that he has within him a 
Divine spark. However true that may be it is begging the question. 
As an anatomist, perhaps, I might presumptiously offer to take him 
all apart and show how he works, but that would be tedious, and 
fruitless, since civilization is the product of the work of many not 
one man. And therein perhaps lies the secret of his success. His 
ability to cooperate with his fellows appears far greater than that 
of other living things. 

If it were necessary to point to one function of man with which 
this is all related I should choose his power of communication with 
his fellows—speech, as we call it. How profound was John’s observa- 
tion: ‘‘In the beginning was the Word!’’ For with speech man can 
transmit to another, or many others, his inmost feelings and thoughts; 
a thing done rather less completely, as far as we know, by other 
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animals. Ants by their excited activity, and bees by their remark- 
able dance rituals convey definite information to their fellows, but 
there is little evidence that forms of animal life other than man 
engage in exchange of ideas dealing with anything beyond an im- 
mediate experience. Not that they have no learning capacity or 
memory. Every dog owner would gladly speak to this point. Even 
ants appear to learn fairly quickly and remember over the years, 
but speech is lacking to them. 

Not only can man by means of the spoken word transmit ideas 
to his contemporary neighbors, he can with the written word com- 
municate with others remote in space or time. The preservation of 
such written communications, as scratches on the bones of Yin; 
cuneiform inscriptions on clay tablets; glyphs upon stone and papy- 
rus, printers ink upon paper, and silver precipitate upon microfilm, 
in great libraries allow all subsequent generations of men to begin 
where the previous generation left off. There is of course in the life 
of an individual a delay in starting while he or she grows up, mean- 
while learning in a few years of schooling all that had been found 
out by man in that time! This sounds formidable, but each new 
generation as it does this by ‘‘degrees’’ (academic and professional) 
appears to its elders to have more time than they did for all types 
of extra curricular activities! The only solace to the older generation 
over this disadvantageous comparison is the thought that their chil- 
dren had smarter parents than they did! And so should it be, by 
virtue of the mechanism of stored speech. 


Back of this capacity to speak is, of course, a most complex ner- 
vous system. But however complex the people who write textbooks 
may make it, the nervous system of any animal can be summed up 
in fairly simple terms. It is chiefly a mechanism for dealing with 
stimulus and response. 


Here we might with profit pursue the history of mans ideas about 
his own nervous system, but it would take us far afield and deal 
with the whole history of natural science and philosophy. It is suf- 
ficient for our purposes to recall that basic understanding of the 
nervous system began very recently with the establishment of knowl- 
edge of cells after Schleiden and Schwann’s pioneering a little over 
a hundred years ago; continued with the application of Daguerre’s 
photographic techniques by Golgi and Cajal to the staining of nerve 
cells 75 years ago; and advanced with the use of the cathode ray 
tube 25 years ago by Erlanger, Bishop and Gasser for the analysis 
of nerve impulses. It is of more than passing interest that Galvani 
(1790) working with frog legs hanging on a brass hook and touch- 
ing an iron plate found the muscle twitching as the brass and iron 
touched. From this came the knowledge of a thing called electricity 
in ample time to provide the development of modern electronic and 
other apparatus which has shed light on the working of the nervous 
system. 


In a simplified scheme of the nervous system a few structural 
principles stand out. On the one side there are peripheral receptors 
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of the most remarkable kind to pick up stimuli resulting from 
changes in the environment; responding to waves in the ether called 
light, to waves in material media called sound; to volatile substance 
in the air which are detected as odors. And within the body receptors 
exist which tell us of pain, hunger, ete. On the other side the nervous 
system is connected with effectors (muscle and glands) which can 
therefore make appropriate adjustments either internally by vis- 
ceral activity or externally by voluntary acts. 

Between receptors and effectors lies the central nervous system, 
which has important principles in its arrangement. First it makes 
practically all possible connections between the sensory and motor 
sides in numerous reflex ares. Second, it supplies a multiplicity of 
pathways to and from higher centers which are thereby given the 
opportunity to modify the response to a stimulus. Third, the neurons 
in these centers are commonly organized on the basis of self re- 
exciting circuits, or, as they are sometimes called, reverberating 
circuits, somewhat like the regenerative circuits of radio, and so can 
sustain nervous activity beyond the time of the stimulus, or of 
the response. 


In those animals with fairly simple nervous system, as the worm, 
the response to similar, or even varied stimuli is about the same 
from time to time. With a more complex nervous system, man’s for 
example, the central mechanism allows multiple choice in response 
to a given stimulus, and the resulting behavior is accordingly less 
stereotyped. This apparatus for avoiding stereotyped behavior is 
found largely in that portion of man’s brain we so proudly hail as 
gray matter, which consists of a great number of side chains of 
neurons superimposed upon the fundamental plane of the simple 
reflex are. 

For an impulse to pass to centers above the lowest reflex plane 
takes extra time. But a moment of introspection reminds us that 
immediate response to stimuli is not the whole story; there are certain 
abstract properties of mind such as memory to be reckoned with. 
The use of memory demands a temporal delay in the response which 
may be the response therefore of many previous experiences. One 
could sum up the work done by the cerebral cortex of man, by say- 
ing it delays, chooses, and integrates the responses of stimuli. The 
implied danger of delay is more than compensated for by the pos- 
sible wisdom of the choice. 


Only recently have scientists in other fields been attracted by 
the remarkable mechanism of the brain, but they have been quick 
to use some of its fundamental principles in the construction of ap- 
paratus. At Harvard University (and a few other places) there is 
an elaborate calculating madhine which gontains ‘‘memory cir- 
cuits’’ not only patterned like those of the brain, but inspired by 
the neurophysiologists’ demonstration of ‘‘reverberating circuits.”’ 
This overlap of interest and the cooperation of specialists in vari- 
ous fields is of great significance. May I illustrate further. In the 
Transactions of the Institute of Radio Engineers for February 1953 
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there is reported a symposium on ‘‘Information Theory.’’ The con- 
ference, held in London in 1950, dealt not just with problems of 
electrical communication of information, but with ‘‘different as- 
pects of the processes by which living organisms—in particular man 
—collect, classify, convert and transmit information.’’ Participating 
were statisticians, physicists, biologists, physiologists, and electrical 
engineers. They talked of such things as radar, linguistics, coding 
and noise; and drew delightful analogies between the nervous sys- 
tem and machines. For example, Grey Walter described a simplified 
mechanical analogue of what might have been a primitive ancestor 
of Frankenstein, in his mechanical ‘‘turtles’’ (their immediate an- 
eestor was probably Hammond’s (1915) mechanical ‘dogs’). Walter’s 
turtles were created of simple electrical devices representing recep- 
tors (transducers) nerve elements (relays) and effectors (motors). 
Such simple creatures were shown to respond to stimuli (or signals) 
and even build up ‘‘conditioned responses.’’ Walter states that if 
each ‘turtle’ has two receptors and two effectors and two relays for 
interconnections ‘‘behavior patterns appear which are so complex 
that in practice the future of the system cannot be predicted accu- 
rately from external knowledge of its past.’’ 


Walter further points out that in a brain like man’s with perhaps 
a thousand elements (instead of two as in his mechanical analogy) 
and practically all types of interconnections, the possible modes 
would be about 10 raised to the 300,000th power; a number that 
would seem to be sufficient to account for the behavior of most ordi- 
nary mortals and even some geniuses. (There are said to be around 
3 x 10,7 atoms in the universe). With this maze of neurons and 
circuits man has explored everything from interstellar space to 
atomic structure. It was inevitable that he would begin eventually 
to unravel his own intrinsic circuits. 


All such researches have emphasized certain points: (1) That 
the nervous system is made up of numerous cells (neurons) intercon- 
nected in definite patterns. (2) The only function of neurons (other 
than the metabolic ones that maintain their life) is to conduct im- 
pulses when stimulated. (3) Furthermore when a neuron is activated 
it sends along its impulse and then requires a thousandth of a second 
rest before being able to transmit another. It can be seen from these 
simple points that no storage of memories of previous experience 
should exist except as continually circulating swarms of impulses in 
reverberating circuits. To elicit an old memory on such a scheme we 
should merely tap the circuit or in physiological terms, lower the 
threshold at some point and bring the memory into what we call 
the conscious realm. Such a mechanistic view of the nervous system 
seems unreasonable at first glance, and no doubt there must be other 
explanations for phenomena like stored racial memories called in- 
stinctive: but it is surprising what evidence has been produced to 
support the idea. 


In 1870 Fritsch and Hitzig started something by stimulating with 
an electric current the exposed brain of a dog. They found that 
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stimuli applied to definite points on the motor area of the brain 
were followed by clean cut movements of muscles. Furthermore the 
muscles responding were related to definitely localizable subdivisions 
of this area. Since then many volumes have been filled with descrip- 
tions of such experiments and daily the neurosurgeons use this method 
of stimulation to locate the motor area of patients at the time of 
operation. Naturally, with man’s curiosity guiding him, and aimed 
at helping individuals with some of the ills that flesh is heir to, other 
regions of the brain have also been stimulated. Many patients with 
epilepsy have seizures that always start with the same phenomena 
(or aura). Electrically stimulating different regions the neurosurgeon 
is often able to locate a spot on the brain which when stimulated 
responds with the identical aura that precedes: a seizure. 


In proper cases, if you will pardon a Shakespearean expression, 
the ‘‘damned spot’’ may be removable with elimination of the seiz- 
ures. Such experiences are not confined to motor phenomena. In re- 
cent years Dr. Wilder Penfield in Montreal has explored portions of 
the brain which seem related largely to memory and to the so-called 
“*speech areas,’’ located in the dominant cerebral hemisphere, which, 
by the way is usually on the opposite side of the body from the 
dominant hand. Such a patient may on electrical stimulation have 
an experience that is very much like a dream, or even more like a 
day-dream as he is conscious of other things about him at the same 
time. One patient heard music and insisted that the radio was going 
in the operating room, and hummed the tune she heard so that one 
of the nurses recognized it. 


Another saw in his mind’s eye a stage coach hold-up, like a 
‘*Western’’ serial which went through a sequence he recognized as 
having always occurred at the beginning of his seizures. At another 
point on the cortex a stimulus provoked a vision of the patient’s 
mother talking over the telephone asking his aunt to supper—but 
she could not come. When asked by the surgeon how he knew his 
mother was talking to his aunt, he replied that it sounded like his 
aunt’s voice over the telephone. 


The implications of such experiences are startling. It is hard to 
keep from thinking of the people who have heard voices and seen 
visions! It is often difficult for many of us now to distinguish dreams 
from reality, even day-dreams; but in a less understanding age 
people have been burned for reporting such things to their fellows. 


Even more surprising than just the fact of hearing voices and 
seeing visions is the implication that somehow the electrical stimulus, 
which causes nerve cells to be activated, (that is, send nerve im- 
pulses along their axons), has elicited a memory. It would not have 
been quite as surprising had such a stimulus set up a series of acts 
called instinctive, but to have called forth previously experienced 
incidents which appear as real as a kodachrome movie with sound 
track is amazing. Is it possible that all our memories are stored 
away as a series of nerve impulses circulating in reverberating cir- 
cuits, awaiting the proper stimulus to lead a particular set into the 
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conscious realm? Contemplating such things we who are teachers 
should be more lenient with the student who says ‘‘I have it in my 
head but I just can’t say it.’’ 


With memory explainable in such terms it would be easy to imagine 
how temporary forgetfulness might be merely the inability to direct 
some reverberating impulses into conscious areas because of a high 
threshold. Complete forgetfulness might be explainable by the block- 


ing of a set of impulses at synapses without leaving any bypath 
available. 


Learning might be dependent upon the lowering of the right 
thresholds to allow the build up of the proper swarm of stimuli and 
the subsequent return of them to conscious areas. Conditioned re- 
sponses under this type of system would be no harder to explain; the 


original stimulus setting off memory of another experience by proper 
lowering of thresholds. 


Not unmindful of the misleading quality of most analogies I 
would like to suggest that people of a group (as a committee or crew 
or community) who write down or record their own experiences; 
meaning, of course the responses of the group to stimuli, and keep 
the records for future reference (minutes, log, archives) represent 
a kind of organism with internuncial systems beyond those of the 
serebral cortex of the individual. The learned judge not only searches 
his memory, he searches the archives to decide a case—that is, to 
select the best response to the stimulus; which in this instance was 
an overt act of an individual affecting the whole group who stored 
their experiences in writing. The wise scientist compares his labora- 
tory experience with those of all others who have had similar ex- 
periences and draws his conclusions; that is, he uses the stored mem- 
ories of other scientists to help decide the best response to the stimu- 
lus he has received, which was some question that occurred to him. 
Such examples represent perhaps the highest activity of what we 
might lightly call the beyond brain. The activity is slow, but that 
merely represents the delay the use of the cerebrum entails. More 
rapid but less considered action obtained at the ‘reflex level’ of this 
beyond brain might be represented by a quick discussion between 
two or three people on the basis of their memories without reference 
to literature. A slightly more elaborate internuncial system could 
be represented by a committee. It is enticing to point out how even 
at a committee level there can be errors, by failure of the memory 
circuits either in an individual, or failure of the committee members 
to exchange the proper memories,—a kind of high threshold in the 
‘beyond brain’ reverberating circuits. Such a system explains the 
advantages of a Congress, and excuses the delay ix this or that 
action. (As a political aside it behooves us to send the best repre- 
sentatives with the best reverberating circuits to engage in this 
high cerebral activity). It is tempting to go on with the analogy and 
other physiological processes commonly part of the activity of the 
nervous system, such as sleep and wakefulness (national vs. inter- 
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national consciousness), emotions (anger for the individual, war for 
the group), but the analogy would soon break down. 

Rather let us end this by contemplating the limitless possibilities 
not only in the stored memories of the race but in the reverberating 
circuits of one individual with the power of speech. Speech which 
frees him from the necessity of depending solely on his own experi- 
ence and allows him to offer to his associates his memories, good or bad. 

That little advantage has been taken of the opportunities man has 
for the interchange of ideas is illustrated in the relative brevity of 
recorded history. That little advantage is taken by the individual 
of his own reverberating circuits (not materially different from those 
of his Neolithic forebears) is well expressed by the late Ted Spenser: 


‘*We do not remember birth; no one ean tell us 
What it is like to die. One third of our lives 

Is spent in sleep. And when we are awake 

We use only a portion of ourselves, 

Doing the anxious, necessary things, 

Ploughing the heavy earth, mining under 

The dark earth, planning the earth’s conquest; 
Ploughing, mining, planning, without thought, 
Caught in the wheel that heavily turns our lives, 
And heavily turns the earth beneath our lives... 


We hope that death will catch us unaware.”’ 


Those of us who are teachers should view with interest and re- 
sponsibility the opportunity presented by the clean, fresh minds pre- 
sented to us daily, and be wary of the stimuli we represent which are 
sure to be stored in reverberating circuits. 

If we as teachers feel too keenly the responsibility, a slight anti- 
dote may be had in a remark by Carl Lashley (who, in my rever- 
berating circuits remind me, attributed it to John B. Watson). It 
expresses something of the student’s responsibility in the matter. 
Lashley remarked: ‘‘It is unfortunately true that the students who 
are worth teaching, don’t need it!’’ I am also reminded as I look 
about at the various excellent people who have had so great a variety 
of scholastic experiences, and recall the changes in dietary regime 
recommended by pediatricians even in my children’s lifetime, that 
the student in his more mature days has still some of the capacity he 
exhibited in his first year of life to survive and thrive on most any 
kind of pablum. 

There is a children’s story of a ‘‘Palace made with music,’’ which 
tells of a great palace that was destroyed and lay as a mass of jum- 
bled stones with only the legend that it could be restored by the 
power of music. On great days for years many a famous musician 
came in solitary pomp and splendor to try his skill but nothing hap- 
pened until two young amateurs with love of music more than of 
self began to play their instruments together; not with the same 
note at the same time, but in harmonious combinations. Gradually 
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other musicians joined in until perhaps the first great symphony 
orchestra developed. They became more and more concerned with 
the harmony of the new music and gradually behind them the great 
palace rebuilt itself. 

The analogy may be strained but this could in allegory represent 
language spoken and written. All the artefacts of civilization, these 
walls about us, are the by-products of man’s ability to record his 
experience and ideas, and to use the experiences of other men re- 
mote or contemporary. Legislating against teaching evolution, or the 
burning of a few books now and then will not stop the progress. But 
perhaps man could stop his own progress by his own ingenious 
device, the atomic bomb, which even now hangs over his head like 
the sword of Damocles, suspended by what appears to some to be a 
distinctly Red hair. 

Let us hope that the newly developed internuncial systems of 
international Parliaments (parler — to speak) will be able to assure 
continuation of his progress by employing instead fully and effec- 
tively the power of speech. 


MORE AND MORE WEEDS IN GEORGIA . 


Witpur H. DuNcAN 


Those Georgia weeds thought by James and Alexander (1952) 
to be most serious and widely distributed are included in a bulletin 
published in 1943 and revised in 1952. This is a good first attempt 
to cover the subject and the bulletin has been of much value to the 
state. The bulletin, however, fails to include some weed species that 
are abundant and in my estimation important, especially when com- 
pared to such species as Tephrosia virginiana which is included. The 
omission of the long abundant Lonicera japonica Thunb., ‘‘ Japanese 
Honeysuckle,’’ appears to imply that the authors do not consider 
a woody vine to be a weed. If this is true, it would seem to be an 
error because this one species gives promise of being as important 
as all other species combined for nothing but honeysuckle repro- 
duction is to be found over large areas, forest tree reproduction 
included. Omitted also is a species of Heterotheca, a yellow ‘‘Com- 
posite’’ of the Fall, which has become abundant in old fields over 
much of the Piedmont Province especially since about 1948. 

On the basis of the number of specimens sent to me for naming 
and of my own observations during more than 100,000 miles of field 
work in Georgia, another species should also have been included in 
the revised bulletin. The species is Stachys steboldii Miq., ‘‘ Japanese 
or Chinese Artichoke.’’ Bailey (1946) in his Hortus Second states 
that this species of China and Japan was once introduced into this 
country for its abundant, edible, slender, knotty, white tubers but 
perhaps not now grown. These same tubers are efficient propagules 





100 THE GEORGIA ACADEMY OF SCIENCE 


for they occur deep under the soil surface, are difficult to destroy, 
and sprout readily. 

These three weeds just discussed are excellent examples of species 
that have been with us for some time and have become of considerable 
importance. Additional species may do the same. For example, in 
1950 the first record of the occurrence in Georgia of Bromus tectorum 
L., ‘‘Downy Chess,’’ was reported (Duncan, 1950b). This station 
was in Bartow County in northwest Georgia on a railroad enbank- 
ment, a typical place for a new introduction. Such introductions 
frequently do not become established abundantly or in very many 
localities. They are apparently unable to enlarge appreciably upon 
their hold in the soils and/or climate at their disposal. B. tectorum 
does not seem to be one of these. In the last few years a number of 
persons of various localities in northwest Georgia have sent in speci- 
mens of this species for naming, the latest being sent in by Mr. 
Harold Darden of Carroll County, which extends the distribution 
to 130 miles from the north boundary of Georgia. These records in- 
dicate that B. tectorum is adapted at least to northwest Georgia and 
is becoming established as a troublesome weed. 

Migrations may be from directions other than the north. I reported 
Tridens strictus (Nutt.) Nash, a grass common locally west of Georgia 
to Texas and Kansas, for the first time for Georgia and South Caro- 
lina (Dunean, 1950a). It is pointed out that this grass is probably 
a recent adventive, which most likely came from the west where it 
grows most abundantly. An example of northward migration of a 
weedy plant is found in one of the Compositae, Baccharis halimifolia 
L., ‘‘Silverling,’’ a shrub which blooms and fruits with great beauty 
in the late fall. This shrub occurs in practically, if not every county 
of the Coastal Plain Province and is established as far inland as 
the Piedmont Province counties, Lincoln, Clarke, and Gwinnett. Dur- 
ing an extended joint botanizing trip to the Georgia Coastal Plain 
with Dr. Roland Harper in the summer of 1953, this plant was ob- 
served in many counties. Dr. Harper, who in the very first few years 
of the century had botanized extensively much of the area we visited, 
pointed out that the Baccharis scarcely occurred in the area, being 
at that time essentially confined to a narrow coastal band. So in fifty 
years this species has migrated inland in abundance and because of 
certain factors, which I am describing elsewhere, is now one of our 
weeds of great importance. 


Not only is there the problem of more weeds from the standpoint 
of more individuals of species that have been with us for some time 
but there is the seemingly never-ending invasion by new species. 
Several weeds other than Bromus tectorum are among the species 
that I reported in 1950 as new to the state (Duncan, 1950b). The 
weeds include Microstegium vimineum, Briza minor, Dioscorea ba- 
tatas, Crotalaria mucronata, Verbena stricta, Nicandra physalodes, 
Sherardia arvensis, and Hieracium pratense. Since then a number 
of additional new state records for weeds have come to my attention. 
These species are neither reported for Georgia by such authors as 
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Small (1933), Fernald (1950), and Gleason (1952) nor in any of a 
large number of smaller books and articles. A partial list of these 
new state records is given below. These records are represented by 
specimens on deposit in the University of Georgia Herbarium. The 
data presented for each species include in order: (1) physiographic 
province; (2) the county where collected; (3) the collectors name 
(in italies) and collection number, if available; (4) the date of col- 
lection; and (5) supplementary notes. 


Drymaria cordata (L.) Willd. Coastal Plain Province. THOMAS: 
H. 8. Hansell; 18 May, 1952; in lawn at Thomasville. Mr. Hansell 
sent this weed for naming and for directions to get rid of it. This 
species is reported by Small (1933) from peninsular Fla. only. It is 
a native of tropical America. 


Ranunculus arvensis L. Piedmont Province. OGLETHORPE: W. 
H. Duncan 13539; 17 May, 1952; abundant at roadside, in fencerow, 
edge of fields, and in grain field in ‘‘flatwoods’’ area just west of 
dry Fork Creek between Lexington and Washington. This weed is 
well established and is so thick in some places that grain production 
is reduced. The species is not listed in Small (1933) or Fernald (1950). 
There is recorded by Benson (1948) a specimen from Georgia col- 
lected by Samuel Boykin who lived from 1786-1848. Georgia is the 
only locality data given on the specimen. The present collection is 
not, therefore, the first for Georgia, but is the first definite locality 
in the state. 

Lepidium perfoliatum L. Piedmont Province. JASPER: W. H. 
Duncan 13441; 25 April, 1952; along railroad right of way 344 miles 
south of Monticello. This is a native of Europe which has been es- 
tablished as a common weed in the western states, extending east 
to Mich., and Ohio, and casually introduced elsewhere in the northern 
states (Gleason, 1952). This is the first report of this species from 
the southeastern states. 


Abutilon theophrasti Medic. Blue Ridge Province. RABUN: J. M. 
Reade; 12 Sept., 1911; waste places. Georgia is within the range as 
given for this native of India by Small (1933) but this species is not 
specifically cited as occurring in Georgia. 

Lamium purpureum L. Piedmont Province. CLARKE: W. H. Dun- 
can 17467; 24 Feb., 1954; low ground, cleared premises, southwest 
part of Athens. This native of Europe which is well established lo- 
a in the northern states is reported south to S. C. by Fernald 

50). 

Richardia braziliensis (Moq.) Gomez. Coastal Plain Province. 
GLYNN: W. H. Duncan 13787 and J. W. Hardin; 26 June, 1952; 
open, pine woods near homes, Brythe Island across Turtle River above 
Brunswick. This native of South America is reported previously from 
the peninsula of Fla. (Small, 1933): 


Galium parisiense L. Piedmont Province. CLARKE: W. H. Duncan 
17924; 18 June, 1954; abundant in lawn, at roadside, and in waste 
places between River Road and Forestry Building on University of 
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Georgia campus. Fernald (1950) reports this species, a native of Eu- 
rope, south to N. C. and Tenn. 

Ambrosia bidentata Michx. Ridge and Valley Province. CATOOSA: 
W. H. Duncan 13059 and Haskell Venard; 18 Aug., 1951; fallow 
field and roadside 1.1 miles N54°E of Ft. Oglethorpe. This ragweed 
is not reported nearer Georgia than Ky., and Miss., and is likely 
to be found abundantly only in specific areas where soils are under- 
laid by limestone. 

Senecio vulgaris L. Piedmont Province. OGLETHORPE: Ellise 
Erwin; 8 March, 1954; edge of yard at Smithsonia NNW of Lex- 
ington. This native of the Old World was previously reported adven- 
tive no farther south than N. C. (Gleason, 1952). 

Crepis pulchra L. Piedmont Provine. MORGAN: W. H. Duncan 
13446 ; 17 May, 1952; abundant on roadside banks and shoulders north 
of Madison. CLARKE: W. H. Duncan 17906; 18 May, 1954; abund- 
ant in fallow corn field 3 miles southeast of Athens. This species 
appears to be increasing rapidly in numbers. It is a native of Europe 
being reported by Fernald (1950) to occur locally in Ind. and Va. 

No attempt will be made here to postulate whether or not all of 
the species are introduced, although obviously most are, or as to the 
method of introduction. It should be pointed out that the activity of 
some of these species, especially Crepis pulchra and Ranunculus ar- 
vensis, indicates that there is much trouble ahead. It is doubtful 
that some of the species such as Lepidium perfoliatum and Ambrosia 
bidentata will be of much importance. Study of the activity of each 
species over a few years may indicate that some species are classified 
better as waifs than as weeds. There is no doubt, however, that we 
have more and more weeds in Georgia and adequate attention should 
be given to the problem. I intend to help by continuing detailed 
distributional and other studies of Georgia weeds along with my 
general work on the Flora of Georgia. Persons are invited to send 
to the Botany Department plants for naming and to make inquiry 
concerning any plant. 

Research funds from various sources, including especially funds 
provided through Dr. George H. Boyd, Dean of the Graduate School, 
University of Georgia, have allowed me to make the studies and 
observations reported here. DEPARTMENT OF BOTANY, UNI- 
VERSITY OF GEORGIA. 
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AMERICAN GEOMORPHOLOGY PRIOR TO WILLIAM 
MORRIS DAVIS 


A. 8. Furcron 


Before the development of good maps and systematic geology, geo- 
morphology was purely speculative, although theories regarding the 
origin of the earth’s surface were common topics of discussion by 
educated and prominent men of this country and Europe. Until about 
75 years ago it was generally conceded that mountains were older 
than rivers, and not until relationships among erosion, sedimenta- 
tion, and orogeny became understood did geomorphology achieve a 
firm foundation in science. 

Between 1750 and 1820, views upon American physiography were 
embraced in an over-all conception of mountain barriers holding back 
an enormous lake, which occupied the central part of the United 
States. This great barrier or series of mountain ranges was believed 
to have existed intact in some early day. Later it became breached, 
thus draining the lake, and producing streams, which run athwart the 
ridges. These rivers gradually widened their valleys, thus locally 
almost completely destroyed the ‘‘barrier.’’ Science of that day 
agreed that the Appalachian ranges once extended continuously 
from Nova Scotia southwestward crossing the Mississippi embayment 
to connect with the lower end of the Rocky (then ‘‘Stony’’) Moun- 
tains. The Ouachita province of Arkansas and Oklahoma was thought 
to be a remnant of the ‘‘barrier.’’ Some believed that the barrier 
was broken up at the time of the ‘‘Deluge,’’ and others that this 
event occurred at a later date. Thus, according to the theory which 
dominated 100 years of American science, modern Appalachian top- 
ography was produced when a great inland sea or lake broke through 
this barrier and drained the area now occupied by the Central states. 

The theory probably arose at Philadelphia and gained widespread 
popularity in the scientific world of the day, especially through the 
writings of Jefferson and Volney. It was the first attempt by Ameri- 
ean and European scientists to explain the physiography of the east- 
ern United States, and was based upon the belief that mountains 
were formed before rivers and lakes, a belief which survived until 
1880. The theory presented a strong appeal to active imagination. It 
is still encountered locally in the East where it is used to explain 
the origin of gaps in the Blue Ridge. 
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The early seventy years of American geology (1750-1820) were 
necessarily a period of speculation. There were no accurate maps to 
show the positions of the Appalachian mountains and Blue Ridge, 
and little was known of their elevation. Thomas Jefferson determ- 
ined the elevation of some of the peaks and gaps in the Blue Ridge 
of Virginia, yet he thought that the Peaks of Otter were the highest 
mountains in the United States. The geologists, Maclure and Volney, 
pursued their studies on foot. Travel in general was by coach, which 
afforded little opportunity for the study of natural features. Many 
basic principles in geology were not developed at this pericd, and 
many who wrote on geology had no particular training in that field. 

Thomas Hutchins (1730-1789), the first American topographer, 
outlined the physical features of the eastern colonies in 1778. On his 
map the Appalachian ridges extend as far west as Fort Pitt, and 
swing southwestward in a great arc from Pennsylvania to Muscle 
Shoals [sic] near Mississippi River. 

It is probable that the conception of a great inland lake held in 
by an eastern mountain barrier first spread from Philadelphia, which 
was then the intellectual center of middle-eastern United States. 
The first reference to this theory known to the writer is found in the 
travels of Peter Kalm,' who while in America (1748-1751), spent some 
time near Philadelphia with the botanist Bartram. 


Bartram was a remarkable observer for the times. Kalm asked 
him ‘‘whether he had observed in his travels that the water was 
fallen, and that the sea had formerly covered many places which 
were now land.’’ Bartram answered that from his experience he 
was convinced that the greatest part of the country had formerly 
been under water. He listed many reasons for this belief. (1) Oyster 
shells occur in the Blue Mountains and its valleys, three hundred 
miles from the sea. They are found loose and also in the rock. (2) 
They are dug up in Virginia, Maryland, New York, and Philadelphia. 
Trees, roots, and oak leaves are encountered by well diggers at Phila- 
dephia and other places. (3) Valleys bounded by mountain ridges 
in this country once were covered by lakes. The water finally broke 
through the mountains and released the lakes. ‘‘Such vallies and 
cloven mountains are very frequent in the country, and of this kind 
is the peculiar gap between two mountains, through which a river 
takes its course, on the boundaries of New York and Pennsylvania. 
The people, in a jest, say, that the opening was made by the devil, 
as he wanted to go out of Pennsylvania into New York.’’ (4) ‘‘ When 
savages are told that shells are found on these high mountains, and 
that from thence there is reason to believe that the sea must formerly 
have extended to them, and even in part flown over them, they an- 
swer that this is not new to them, they having a tradition from their 
ancestors among them that the sea formerly surrounded these moun- 
tains.’’ 


1. Peter Kalm, “Kalm’s Travels in North American” translated by J. R. 
Forster, London (1772), 2nd ed. The botanist quoted was John Bartram, but 
his first name was not mentioned in the account. 
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Bartram seems to have believed that the mountain barries were 
broken and lakes released at the time of the Deluge. 


Later observers made little mention of the Deluge, but thought 
that the breaks in the mountains were made by natural rather than 
supernatural processes. Thomas Twining, who later helped to lay 
the foundation of the Indian Empire, said that it was common be- 
lief among American geologists that the ‘‘Blue Mountains were once 
the boundaries of an immense lake till the Susquehannah, Potomac, 
and other rivers burst through them.’’ 


Smyth in 1784, writing of the eastern central states, mentions 
“the mountains suddenly broken through and severed by mighty 


rivers." , 


William Maclure was interested in the classification and distri- 
bution of rocks, thus avoided discussion of the theory. 

Merrill* quotes S. L. Mitchell (1818) upon the ‘‘Theory of Bar- 
riers.’’ Mitchell, however, merely expanded the general theory from 
the viewpoint of the northern states. The theory had been in ex- 
istence for at least seventy years prior to Mitchell’s article. His work 
followed and amplified the opinions of Volney and other writers 
upon the topic. 

Thomas Jefferson popularized the conception of barriers which 
he may have encountered at Philadelphia. Travelers in the United 
States generally visited Jefferson at Monticello. In the hall at Monti- 
cello they saw mammoth bones, ‘‘maps traced by the Indians on 
leather,’’ and other curiosities. They talked with him on Indians, 
climate, timber, Natural Bridge, and the natural wonders of Vir- 
ginia. For years Mr. Jefferson served as a voluntary tourist’s bu- 
reau. English travelers listened and sometimes disagreed, but French 
and German travelers with greater confidence in his opinions left 
Monticello convinced of the truth of his scientific theories. 

Jefferson’s colorful description of the break in the Blue Ridge 
at Harper’s Ferry, which is quoted below, placed the conception of 
barriers on a firm footing for many years.® 

“The passage of the Patowmac through the Blue Ridge is per- 
haps one of the most stupendous scenes in nature. You stand on a 
very high point of land. On your right comes up the Shenandoah, 
having ranged along the foot of the mountain an hundred miles to 
seek a vent. On your left approaches the Patowmace, in quest of a 
passage also. In the moment of their junction they run together 
against the mountain, rend it asunder, and pass off to the sea. The 
first glance at this scene hurries our senses into the opinion, that the 
earth has been created in time, that the mountains were formed 


2. Thomas Twining, “Travels in America 100 Years Ago,” (1894), Har- 
pers, New York, p. 99. 


8. J. F. D. Smyth, Esq., “A Tour of the United State of America,” (1784), 
2 vols., London. 

4. George P. Merrill, “The First One Hundred Years of American Geol- 
ogy,” (1924), New Haven, Yale University Press, pp. 50-53. 

5. Thomas Jefferson, “Notes on the State of Virginia,” (1800). Baltimore, 
W. Pechin, pp. 20-21. Many editions. The Notes were first written in 1781. 
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first, that the rivers began to flow afterwards, that in this place 
particularly they have been dammed up by the Blue Ridge of moun- 
tains, and have formed an ocean which filled the whole valley; that 
continuing to rise they have at length broken over at this spot, and 
have torn the mountain down from its summit to its base. The piles 
of rock on each hand, but particularly on the Shenandoah, the evi- 
dent marks of their disrupture and avulsion from their beds by the 
most powerful agents of nature, corroborate the impression. But 
the distant finishing which nature has given to the picture, is of 
a very different character. It is a true contrast to the foreground. 
It is as placid and delightful, as that is wild and tremendous. For the 
mountain being cloven asunder, she presents to your eye, through 
the cleft, a small catch of smooth blue horizon, at an infinite dis- 
tance in the plain country, inviting you, as it were, from the riot and 
tumult roaring around, to pass through the breach and participate 
of the calm below. Here the eye ultimately composes itself; and that 
way too the road happens actually to lead. You cross the Patowmac 
above the junction, pass along its side through the base of the moun- 
tain for three miles, its terrible precipices hanging in fragments 
over you, and with about 20 miles reach Fredericktown, and the 
fine country round that. This scene is worth a voyage across the 
Atlantic. Yet here, as in the neighborhood of the Natural Bridge, 
are people who have passed their lives within half a dozen miles, 
and have never been to survey these monuments of a war between 
rivers and mountains, which must have shaken the earth itself to its 
center.”’ 

A “lofty crag upon the margin of the river,’’ from which Jeffer- 
son is said to have viewed the scene, was once called ‘‘ Jefferson’s 
Rock.’’ Jefferson told Volney that he had taken his description 
from ‘‘the report of a French engineer, who, during the Revolutionary 
war had scaled the hill.’’ This account of Jefferson was frequently 
quoted in American geographies where it may be found as late 
as 1850. 

Count C. F. Volney, an authority of the times upon history and 
geography, visited the United States in 1795, and traveled extensively 
for three years. He hiked through rural America, making observa- 
tions on climate, soils, and geology. Twining met him in 1795 and 
said ‘‘he was cold and satirical . . . He was little pleased with America, 
and where he was not pleased he expressed himself with much 
severity.’’ The following episode recorded from rural Virginia may 
have been typical of Volney.® 


**Some thirty or more years ago, at the close of a summer’s day, 
a stranger entered Warrenton. He was alone and on foot, and his 
appearance was anything but prepossessing; his garments coarse 
and dust-covered, like an individual in the humbler walks. From 
a cane resting across his shoulder was suspended a handkerchief con- 
taining his clothing. Stopping in front of Turner’s Tavern, he took 
from his hat a paper, and handed it to a gentleman standing on the 


6. Henry Howe, “Historical Collections of Virginia,” (1845), p. 261. 
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steps. It read as follows: ‘The celebrated historian and naturalist, 
Volney, needs no recommendation from G. Washington.’ ”’ 

Volney talked with Jefferson, Washington, ‘‘Mr. Barton’’ (Ben- 
jamin Smith Barton, 1766-1815), and many others, and his views 
were colored by their opinions. It seems more than probable that 
Volney developed the idea of barriers after his talks with Jefferson 
and Barton, although his views are stated as if they were original. 
Volney brought this theory into a position of the greatest importance 
in American geology. 

He believed’ that the Blue Ridge was once a great barrier and that 
the Great Lakes are a shrunken remnant of a great inland sea which 
stood behind it. He thought that the sea has broken through at 
Harper’s Ferry and at other places. The breaks in the Blue Ridge 
were produced by stream erosion and by earthquakes. High gaps 
in the ridge were formed by the first efforts of the lake to reach 
the sea. Terraces along the Ohio he believed to be due to successive 
lower water levels as the barriers were lowered. Horizontal strata 
west of the ridges were deposited in this ancient sea and rivers 
washing in trees laid down the beds of coal. Coal beds in Virginia 
east of the Blue Ridge may have somehow been produced by earth- 
quakes, although the beds near Richmond were laid down in a basin 
which was held in by rocks at the present Fall line. 

According to Volney’s map, the great eastern barrier extends from 
the southern side of the St. Lawrence in Nova Scotia southwestward 
to include the White Mountains of New Hampshire, the Highlands 
of New Jersey, and the Blue Ridge to Alabama. Appalachian ridges 
run into this mountain chain in such a manner as to make many 
isolated interior basins. From Alabama the chain swings sharply 
westward to the junction of the Tennessee and Cumberland rivers 
with the Ohio. Here the mountain was presumably broken by the 
Mississippi. The ‘‘Haute Louisiane’’ west of the river extends the 
highland westward to the Stony Mountains. This chain extends north- 
ward to the Mackensie River. For convenience, he places an east- 
west mountain chain north of the Great Lakes from the Stony Moun- 
tains to Labrador. The St. Lawrence breaks through this chain and 
also through an inner chain which strikes across the east end of Lake 
Ontario from the Adirondack Mountains. His great inland sea or 
lake stood within this barrier of mountains. Volney made no definite 
attempt to explain the origin of the ridges. 

French travelers followed Jefferson in their opinions on American 
geology. It remained for the Marquis De Chastellux® to polish up the 
theory by using it to explain the origin of Natural Bridge in Vir- 
ginia. 

The first accurate survey of the bridge was made by Baron de 
Turpin under Count de Rochambeau and at the instigation of the 


- 
‘ 





. C.F. Volney, “Tableau du Climate et du Sol des Etats Unis d’Amerique, 
etc. (1803). Several editions. English translation by C. B. Brown, Philadel- 
phia, (1804). 


8. Marquis De Chastellux, “Travels in North America,” (1787), 2 vols., 
London. 
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Marquis De Chastellux. De Turpin took from ‘‘every part of the 
arch, and of its supporters’’ pieces of stone all of which were found 
to dissolve in aqua fortis and says that ‘‘these rocks being of a 
ealeareous nature, exclude every idea of a volcano, which besides 
cannot be reconciled with the form of the bridge and its adjacent 
parts.’’ Nor could a current of water break through here and make 
the bridge. Chastellux, however, outlines the theory of lakes behind 
mountain barriers and says that rivers rising in the Alleghanies 
*‘have opened ways for themselves to the sea, by piercing the moun- 
tains at angles, more or less approaching to right angles, and form- 
ing more or less spacious valleys. Natural Bridge was formed by 
this process where water broke through.’’ Other bridges formed in 
this manner have collapsed since. 

While such views were held by famous men, Gilmer in 1815, after 
visiting the bridge with its owner, Jefferson refused to accept this the- 
ory, and in this manner Jefferson lived into the day of modern science. 
In a remarkable article before the American Philosophical Society 
Gilmer® said that the bridge was due to solution effects in limestone. 

Observers at an early date attacked Volney’s conception of inland 
lakes. David Thomas,?® an astute New York traveler, made a west- 
ward journey by coach in 1816 to study the ‘‘Waubash lands in the 
New Purchase.’’ Wherever the coach stopped, he continually tested 
Volney’s theories against personal observations. Although Volney 
was ‘‘said to be a genius of the first order in physical geography,”’ 
he found that the knobs at New Lexington which Volney said once 
held back a great lake, could not have done so, since the rocks below 
their summits are not alluvial but are calcareous and siliceous (sec- 
ondary). He condemns the tendency of the geologists of the time to 
*‘imagine that every valley which pours a stream through mountain 
ridges was formerly the bed of a lake.’’ He states that the Blue 
Ridge, for example, was too massive for its breaches to have been 
made by pressure of water, nor could these ruptures have been made 
by earthquakes as Volney suggested. He says that Volney’s theory 
is absurd because the Knobs do not extend across the valley of the 
Ohio or the White River, because the secondary strata including 
coal beds and limestone are not the kind of rocks to be laid down 
in recent lakes, and that the marine shells in the rocks west of Vol- 
ney’s lake cannot be explained according to his principles.’’™ 


9. Francis W. Gilmer, “On the Geological Formation of Natural Bridge, 
Virginia,” (1818). Trans. Am. Phil. Soc., vol. 1, new ser., No. 13. 

10. David Thomas, “Travels Through the Western Country in the Summer 
of 1816,” (1819), Auburn, N. Y. 

11. Although beyond the scope of this paper, it should be said that from 
his study of coal and invertebrate fossils. Thomas caught a glimpse of organic 
evolution 40 years before the publication of the Origin of Species. He says, 
p. 260: “The grand order of our system is to spring, to flourish and to die. 
The period for which many* plants and animals were intended, is past; and 
like the individuals of every race, whole species have perished. The space 
assigned them has been filled; new orders arise; and combinations more 
beautiful are unfolded. The sheep tenants the deserted ranges of the wolf, 
and the yellow gleams of harvest, succeed the dark foliage of the forest. 

*It is questionable whether the beds of coal are the remains of any vege- 
table species now in existence.” 
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The conception of mountain barriers and inland seas died ob- 
seurely. Scientists lost faith in it before a better theory was ad- 
vanced. Writers of geological texts avoided it. Except in school 
geographies, little mention is made of this theory after 1820. 

In 1821, Wilson’? attacked Volney’s Views, Jefferson’s Notes, and 
the opinions expressed in the appendix to an early American edition 
of Cuvier’s theory. He said that the barrier does not have sufficient 
height to pond up a large lake, and that the lake could not have 
broken through at six points at once. 

The theory of barriers survived even among the best geologists 
until they became disillusioned with deluges and cataclysmic theories. 
Sir Charles Lyell wrote in his famous text book’ that we might 
certainly anticipate tremendous floods in the future at some time 
when the Great Lakes will be broken up by changes of level and 
opening of fissures. He visited America shortly after publication 
of this text book, but was quite careful to make very little reference 
to the theory, although he called special attention to the absence of 
lakes in the Appalachians.1* He may have been thinking of the sup- 
posed lakes when he wrote ‘‘it is singular that there are no lakes 
in the Appalachian chain, all the rivers escaping from the longitudinal 
valleys through the gorges of cross-fissures, which seem invariably 
to accompany such long flextures of the strata as characterize the 
Alleghanies or the Jura.’’ 

From discussions which arose on the origin of these ‘‘cross-fis- 
sures’’!® came the conception of antecedent streams, and the develop- 
ment of modern physiography by Davis. Much of the credit for do- 
ing away with the cataclysmic theory belongs to Davis, and it is 
interesting to note here that he first placed the mountains before the 
rivers, thus completely reversing the theory of their development. 

Although abandoned many years ago by science, the theory of 
lakes and mountain barriers is not entirely dead to this day. It is 
still encountered in rural Virginia and perhaps at other places where 
it is probably a survival from the past. Sometimes it arises spon- 
taneously. Dyott,’® a South American explorer, has recently invoked 
the theory to explain the geology of the Amazon valley. 

In 1902 the existence of an inland lake held back by the Blue Ridge 
was suggested by the writer of a soil report.’7 Because waterworn 
cobbles oceur in the fans at the western slope of the Blue Ridge, 
“this talus slope has been subjected to the action of water, probably 
while forming a shore of an inland sea.”’ 


12. J. W. Wilson, “On the Bursting of Lakes Through Mountains,” Am. 
Jour. Sci., (1821), pp. 252-3. 


18. Charles Lyell, “Principles of Geology” (1837), Philadelphia, vol. 1, p. 
94 


14, Charles Lyell, “Travels in North America,” (1845), 2 vols. New York, 
p. 240. 


15. William Morris Davis, “The Origin of Cross Valleys,” (1883), Science 
1, pp. 325-27, 356-57. 

16. G. M. Dyott, F.R.G.S., “Man Hunting in the Jungle,” (1929), Bobbs- 
Merrill Co., pp. 111-112. 

17. Charles N. Mooney and F E. Bonsteel, “Soil Survey of the Albemarle 
Area, Virginia,” U. S. Department of Agriculture, Bur. of Soils, (1902), p. 207. 
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THE INFLUENCE OF LITHOLOGY AND STRUCTURE ON 
THE COURSE OF THE UPPER OCONEE RIVER 


Epon J. ParizEk 
University of Georgia 


In the Georgia Piedmont a narrow irregular divide causes drain- 
age to enter both the Atlantic Ocean and the Gulf of Mexico (Figure 
1). Oceurrence of the divide is abnormal because the upper Pied- 
mont surface slopes consistently southeast from the Blue Ridge to 
the Coastal Plain. Such a condition indicates that old structural 
relations must have been partly responsible for the drainage separa- 
tions. Generally speaking, northern Piedmont rivers flow west-south- 
west and empty into the Gulf of Mexico; except for the Flint River, 
major streams of the southern Piedmont flow south-southeast into 
the Atlantic Ocean. 

Northern streams, in particular the Chattahoochee, flow in direc- 
tions which parallel Piedmont streams of several coastal states. It 
has been suggested that graben valleys may have determined stream 
courses in the other states. Although there is no known evidence to 
support this idea, it may well be that streams of the north Piedmont 
likewise occupy axes of similar ancient valleys. 

The southeast-flowing streams of the Georgia Piedmont have wind- 
ing channels cut below an upland surface. Slope of the summit sur- 
face originally determined the direction of stream flow and produced 
consequent streams which are now dissecting the old peneplain. Field 
work in the watershed of the southeast-flowing Oconee River has 
shown that, following incisement, lithology and structure have be- 
come increasingly important in defining channel configurations. 
This paper will consider some of the more recent modifications of 
the channel, especially as they are related to local base levels. In 
addition, consideration will be given to the control which joints exer- 
cise upon the meander pattern. 

The northern half of the Oconee River, in this paper termed the 
Upper Oconee, drains an area of about 1,000 square miles and in- 
eludes the river from its headwaters in Hall County to the south 
boundary of Oconee County (Figure 1). North of Oconee County 
the river consists of two branches, the Middle Oconee and North 
Oconee Rivers. Igneous and metamorphic rocks which strike pre- 
dominantly northeast-southwest are exposed in the area, with granites 
and gneisses commonly more resistant to erosion than strongly foliated 
mica schists and migmatites. The resisting igneous bodies normally 
crop out best where stream valleys breach the overlying shell of 
migmatite and schist. 

Valleys of the Upper Oconee are sharply sinuous, with profiles 
of youth to early maturity. Ordinarily this combination would sug- 
gest stream rejuvenation and entrenchment from a late cycle of 
erosion. However, it is believed that many members of the Upper 
Oconee developed after rejuvenation, due to the exposure of granite 
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UPPER OCONEE RIVER 
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shoals that established temporary baselevels. Channel deepening was 
retarded above the shoals, but lateral erosion proceeded where schist 
and migmatite formed the valley walls. Valleys which cross shoals 
of the Upper Oconee are less sinuous but more youthful. If the 
Oconee had meandered prior to rejuvenation, the valleys should show 
evidence of meandering across the shoals as well as in the areas 
between. Limited straightening of the channels would conceivably 
oceur once granite was reached, but the valley walls above the 
igneous bodies should be broad and gently sloping. This is not 
the usual situation. Where tributaries enter the Oconee River in 
shoal areas the unequal resistance to erosion of migmatite and granite 
is well shown. 


Meanders of the southeast-flowing streams are frequently sharp 
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and angular. This is especially characteristic of the tributaries to 
the North and Middle Oconee Rivers. Field work discloses that the 
small tributaries are closely related to directions of surface jointing, 
cleavage, and foliation. Significant fractures and joints in the 
Upper Oconee watershed include cross joints which originate from 
tension forces in freezing magmas, and joints that form from the 
forces of tension and compression which accompany tectonic move- 
ments. The strike of joints shifts from northeast-southwest, to east- 
west and northwest-southeast (Figure 2). Cleavage and foliation 
of the igneous and metamorphic rocks usually dip east-southeast, 
but their strike shifts from northeast-southwest to north-south and 
northwest-southeast across the watershed of the river. Flow of the 
North Oconee is essentially parallel to the strike of foliation and 
other linear properties and its meanders reflect strongly the position 
of intercepting joints. The Middle Oconee likewise adjusts its course 
in remarkable agreement to both jointing and foliation. The location 
and direction of flow of tributaries to the Upper Oconee indicate 
strong structural control. Figure 2 presents the accordance between 
the strikes of joints and linear properties and the direction of 
tributary flow within Clarke County. The encircled area on the 
map contains a significant northeast-southwest pattern of tributary 
flow into the Middle Oconee. Most often tributaries that enter major 
streams in this fashion do so because of surface slope or structure. 


ACCORDANCE BETWEEN TRIBUTARY FLOW 
AND THE STRIKE OF FRACTURES AND THE 
LINEAR PROPERTIES IN CLARKE COUNTY 


Strike of frecteres 
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The interfluve surface in Clarke County slopes southeast, in opposi- 
tion to the trend of tributaries. This suggests that fracture control 
has been important. In addition, entrance of tributaries which breach 
undercut walls at or near the apices of meander curves suggest con- 
trol by structure. Other portions of Clarke County show similar 
agreement between the tributaries and structural properties. 

Figure 3 is a field sketch in south Clarke County which illustrates 
the probable influence of joints upon the river pattern. Conditions 
before and after adjustments are represented. In this locality the 
North Oconee flows south and meanders widely on granite-gneiss. 
The meanders developed when the channel was at a higher elevation 
and within migmatite and schist. Two sets of joints cut the gneiss, 
one which strikes N30-N50 degrees west, and a second which aver- 
ages N30 degrees east. The former path of the river is shown in 
Figure 3-A. The steep south wall of the old channel is migmatite, 
eapped by a thin layer of mica schist. Following exposure of granite- 
gneiss in the valley bottom, the course of the North Oconee was re- 
adjusted, and it now flows as indicated in Figure 3-B. Broken lines 
represent the former position of the river. 

Stream flow can be diverted to the inside of a meander in several 
ways. A ‘‘neck-cutoff’’ or break across the narrow neck of the 
meander sometimes occurs. Here, however, the meander loop had 
not developed to the stage where this method of formation was 
possible. ‘‘Chute-cutoffs’’ may likewise divert water because of low 
ridges of stream deposits on the inside of the stream bend. In time 
of flood an alternate channel may develop which by-passes a portion 
of the meander, with the stream remaining in the new channel as 
the water recedes. Such a method is not the case in south Clarke 
County because the high area between the present river course and 
its former path is migmatite and not alluvial material. It is pro- 
posed that one or more tributaries similar to those in Figure 3-A 
existed prior to readjustment, following courses generally parallel 
to one of the fracture sets in the area. Between positions (1) and (2) 
of Figure 3-A, the old course of the river was southwest, in agree- 


READJUSTMENT OF NORTH OCONEE RIVER 
IN SOUTH CLARKE COUNTY, GEORGIA 


FIGURE 3 
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ment with the strike of prominent northeast-southwest joints; the 
sharp curve at positions (3) and (4) coincide with northwest-south- 
east joints. The tributaries apparently worked headward, parallel 
with the joints. and eventually joined. Capture of the water may 
have occurred immediately or during a period of flooding when 
water entered the tributary cut-off and caused excessive channel 
scour. If floods were necessary for the channel shift to occur, many 
periods of overflow may have been necessary. Finally as waters 
receded from one period of flooding they remained in the cut-off 
as a new stream, and a highly angular meander had formed. Similar 
modifications are known to exist elsewhere along the Upper Oconee, 
and it is proposed that joints have played therefore, a prominent 
part in the development of some of the sharp turns of the Upper 
Oconee River. 

In summary, field work along the Upper Oconee River supports 
the concept that Georgia’s southeast rivers are consequent streams 
eut below an old peneplain. Investigations suggest, however, that 
much meandering of the Upper Oconee is post-entrenchment, and 
that the angular appearance and recognized shifts in river flow are 
controlled by lithology and structure. It is believed that modifica- 
tions of Upper Oconee drainage are probably indicative of changes 
that have influenced other southeast streams of Georgia’s Piedmont. 





Academy Affairs 


A BRIEF REPORT BY THE SECRETARY 


During the last year the membership of the Georgia Academy 
passed the 500 mark. The increase in number of members is the re- 
sult of the work of several persons but especially that of the retiring 
president, Mr. Homer Bell. A number of unpaid dues has made it 
necessary for the secretary to drop several names from the roster. 
As with most other organizations, members move and fail to notify 
the secretary of their change of address. The Georgia Academy has 
on roll a number of members whose mail has been returned. Despite 
this loss of members, the number is increasing slowly. 

Three meetings of the executive council were held during the past 
year. The attendance at these meetings was exceptional, the com- 
bined absences being six, or an average of two members per meeting. 

It is regrettable that the historian, Dr. W. B. Baker, could not 
be present at the business meeting on account of his health, as he 
had planned to make a brief report on the history of the Academy. 
The first installment of the history of the Academy was published 
in the Bulletin and two others are planned for the near future. 

Four numbers of the Bulletin have been issued and the Bulletin 
has been established on the basis recommended by the Council, i.e. 
four issues per year—these to constitute a volume. Advertisements 
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have been obtained which help to pay for the Bulletin. It is hoped 
that others may be obtained for the coming year and that the Bul- 
letin can be expanded to at least 100 pages per volume. 

The Council recommended that the secretary have bound (in one 
binding) the first ten (10) volumes of the Bulletin. Three copies 
were bound, one being in the library of the University of Georgia, 
the other two being held in the office of the secretary. 

The sections are functioning in good order as is apparent from 
the sectional programs of the Annual Meeting. A new section, Sec- 
tion VII Science Education, has been established and had its premier 
at the Dahlonega meeting. Mrs. Helene Lammers is Chairman. 

At the business meeting held at Dahlonega the Georgia Psycho- 
logical Association was made an affiliate organization of the Acad- 
emy. Dr. R. T. Osborne is president of G. P. A. and Dr. Katherine 
Omwake is representative to the Academy council. It is a pleasure 
to be officially associated with the G. P. A. and it is anticipated that 
both organizations will be benefitted. 

The constitutional amendment establishing a president-elect was 
passed by a unanimous vote. Dr. George Seward, vice-president of 
Oglethorpe University, was elected the first president-elect and will 
take office as president at the 1955 Annual Meeting. 

During the year two research grants have been made, one to J. P. 
Knudson of the department of Physies of Oglethorpe, and the other 
to H. W. Straley, III, Georgia Institute of Technology. 


1955 ANNUAL MEETING 


In order to make it possible to hold the State Science Fair prior 
to the Annual Meeting of the Academy the date of the Annual Meeting 
was changed from the fourth week-end to the fifth week-end in April. 

Place and date of Science Fair: 

Savannah, April 21-23, 1955. 

Place and date of Annual Meeting: 

University of Georgia, Athens, April 29-30, 1955. 


RESEARCH GRANT AVAILABLE 


The A.A.A.S. research grant in the amount of $75.00 is available 
to any member of the Academy. Applications in triplicate should be 
sent to the secretary. They will be considered by the committee in 
the order received. 


MEETING OF THE 1954-55 EXECUTIVE COUNCIL 


At the first meeting of the present executive council two important 
items of business were transacted. The petition of the Georgia Mineral 
Society for affiliation with the Academy was passed unanimously by 
the council and final vote will be made at the 1955 business meeting. 

The council also voted approval and recommended passage of a 
constitutional amendment officially associating the Georgia Junior 
Academy of Science with the Georgia Academy of Science. The Di- 
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rector of the Junior Academy is to be made a member of the council. 


tio 
The Junior Academy has been sponsored by the Academy since its Ac 
organization in 1942. However, no official recognition of the Junior of 
Academy has been made in the constitution. The Georgia Academy th 
ean be proud of the Junior Academy, its past record, and the 
workers who have given untiringly of their time and energy in en 
making it an outstanding organization. iti 
The amendment is printed on page 116 of this issue of the Bulletin, to 
Sc 
1954-55 COMMITTEES 
MEMBERSHIP COMMITTEE A 
F. Homer Bell, Chairman - 
J. G. Lester a 
George F. Sowers tk 
(Chairman to add others) | 
RESEARCH GRANTS COMMITTEE m 
T. W. Kethley, Chairman 
W. Joe Frierson 
Tomlinson Fort 
ACADEMY IMPROVEMENT COMMITTEE b 
George C. Seward, Chairman . 
Louise Stakely t 
W. H. Jones y 
CONSTITUTION AMENDMENT COMMITTEE n 
T. W. Kethley, Chairman ; 
R. H. Rohrer 
R. 8. Ingols ‘ 
W. B. Redmond f 
JUNIOR ACADEMY LIASION COMMITTEE Q 
J. G. Lester, Chairman 
Mrs. H. W. Atkinson j 
Mrs. Lucille Burnett ; 
Mrs. M. Gordon Brown 
Eugene Sanders, Director 


EXECUTIVE COMMITTEE 


M. 8. MacDougall 
Louise Stakely 
W. H. Jones 

Elected officers 


PROPOSED CONSTITUTIONAL AMENDMENT 


—— a a 


(1). The Georgia Academy of Science shall sponsor and promote 
an organization of science pupils in Georgia high schools to foster 
interest in and to participate in the study of science. This organiza- 


omote 
foster 
aniza- 
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tion of participating students shall be called the Georgia Junior 
Academy of Science, and responsibility for direction and promotion 
of this activity shall be assumed by the Academy and implemented 
through duly authorized representatives. 

(2). Among standing committees of the Georgia Academy of Sci- 
ence shall be a Junior Academy Liasion Committee to relate the activ- 
ities of the Georgia Academy of Science and the Junior Academy, 
to meet with and advise the Director of the Junior Academy of 
Science, and to fulfill certain administrative functions. The com- 
mittee shall be composed of four members. The President of the 
Academy shall appoint at the last council meeting prior to the An- 
nual Meeting two members, each to serve two years. Two other 
members appointed by the preceding president shall also make up the 
committee. The president shall designate a chairman from among 
the committee members. 

(3). The Director of the Junior Academy of Science shall be a 
member of the Executive Council of the Georgia Academy of Science. 


PROPOSED AMENDMENTS TO BY-LAWS 


(1). The Georgia Junior Academy of Science shall be administered 
by a director and his staff. 

(2). The director of the Georgia Academy of Science shall be 
appointed by the President of the Georgia Academy of Science at 
the council meeting prior to the Annual Meeting, for a term of one 
year, upon recommendation of the Junior Academy Liasion Com- 
mittee and approval of the Executive Council of the Georgia Acad- 
emy of Science. The Director may not be reappointed more than 
twice successively after the first year of appointment. 

(3). The Director of the Georgia Junior Academy of Science shall 
appoint a staff to help him in his work. The staff shall include the 
following: Chairman, State Science Talent Search; Chairman, Geor- 
gia Science Fair; Chairman, Georgia Science Clubs; Treasurer, 
Georgia Science Fair; Chairman, Scholarships. These members shall 
be members of the Georgia Academy of Science. In addition, the 
Director shall appoint to his staff the duly elected student officers 
of the Georgia Junior Academy of Science, and he may appoint at 
his discretion any others needed to help in the work. 

(4). In the event of vacancy in office of Director of the Georgia 
Junior Academy of Science or inability to serve, the President 
shall appoint an Acting Director to serve for the remainder of the 


term, upon recommendation of the Junior Academy Liasion Com- 
mittee. 


TO MEMBERS OF THE CHEMISTRY SECTION 


The time has come for us to make preparations for the annual 
meeting of the Georgia Academy of Science, and particularly for 
the sessions of the Chemistry Section. 

It is hoped that each of you is making preparations to attend this 
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meeting. We need your presence and support. Plans are being made 
that, we hope, will result in a stimulating meeting for you. 

At this time we earnestly solicit you to submit papers to be pre- 
sented at our meeting. We would like to have a brief extract or sum- 
mary of all such papers before March 1. 1955. These should be 250 
words or less. Please indicate whether you expect to use slides, if 
so what size, and if you will need a projector or other equipment. 
Please send these abstracts to: J. Edgar Morris, 2155 Cascade Rd., 
S.W., Atlanta, Ga. 

Your cooperation in this matter is appreciated. 

Sincerely, 
J. Edgar Morris 
Chairman 


THE EMORY UNIVERSITY SCIENCE WORKSHOP 


This is the second summer that the Emory University Science 
Workshop has been held under the direction of Dr. Philip G. John- 
son, now of Cornell, but formerly of the United States Department of 
Health, Education and Welfare. The workshop was conducted for 
teachers of the entire region but the overwhelming attendance came 
from Atlanta. The workshop focused primarily upon three kinds of 
activities: (1) study in regard to recent developments in the field of 
science; (2) study of promising techniques of classroom instruc- 
tion; (3) study of resources in the region related to science instruc- 
tion in the public schools. 

Perhaps the most unique aspect of the workshop was the active par- 
ticipation of the chairmen of our physics and chemistry departments 
in planning and conducting the workshop. In addition, faculty mem- 
bers from other science areas, such as biology and geology, partici- 
pated as did staff members from neighboring colleges and univer- 
sities. A high light of the summer was a two-day trip to Oak Ridge 
where the group received a truly wonderful reception. 

In our judgment, this second workshop went a long way towards 
closing the gap between science content and science techniques of 
instruction that is so apparent when teachers divide their time be- 
tween a science department on one hand and an education depart- 
ment on the other. Blending of faculty from all departments in at- 
tacking the common problems of science teaching offers great pos- 
sibility. 


SCIENTIFIC PAPERS OF MARIA SKLODOWSKA-CURIE 
TO BE PUBLISHED 


The Polish Academy of Sciences has announced the forthcoming 
publication of the complete original texts of the scientific papers 
of Maria Sklodowska-Curie, the great Polish scientist who with her 
husband, Pierre, discovered radium in 1898. The papers are to be 
issued as part of Poland’s nation-wide commemoration this year of 
the twentieth anniversary of Mme. Sklodowska-Curie’s death. 

An introduction has been written by the scientist’s daughter, Irene 
Joliot-Curie, an outstanding physicist. 
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REGIONAL SCIENCE FAIR WORK CONFERENCE, 
UNIVERSITY OF GEORGIA 


Mrs. KATHLEEN Brown, Secretary to Mr. Dewey E. Large 


The Regional Science Fair Work Conference, arranged by the 
University of Georgia in cooperation with the Georgia Academy of 
Science and the Oak Ridge Institute of Nuclear Studies, was held 
at the University of Georgia November 5 and 6. This conference was 
held for the states of Georgia, Tennessee, Alabama, Florida, and 
South Carolina. Each of these states was well represented at the 
conference; and, in addition, there was representation from West 
Virginia. 

The purpose of the Regional Science Fair Work Conference is to 
give instruction in the organization, administration, and coordina- 
tion of science fairs. The majority of the conferees were science 
teachers, instructional supervisors, and educational administrators. 
Representatives from industry and communication media were also 
present. 

The conference was held in the new, modern Veterinary Build- 
ing on the University of Georgia campus. Registration began at 
8:00 a.m. on Friday, November 5, followed by a study of materials 
and exhibits in the Exhibit and Reference Room. Here were dis- 
played several science fair exhibits being demonstrated by local 
students. There were also tables with educational aids pertaining 
to all fields of science for distribution. These materials were made 
available by the educational sections of industries. In addition, there 
were available special materials directly related to the organiza- 
tion and administration of science fairs. 

A feature attraction in the Exhibit and Reference Room was an 
exhibit entitled, ‘‘Summary of Atomic Energy,’’ lent for the occa- 
sion by the American Museum of Atomic Energy of Oak Ridge, 
Tennessee. 

The conference itself got under way with Dr. Horace O. Lund, 
Head, Department of Entomology, University of Georgia, defining 
the conference objectives. These were: 1) to give specific informa- 
tion regarding the organization and administration of science fairs; 
2) to point out the lack of trained scientists; and 3) to arouse public 
opinion leading to an action program to help overcome this shortage. 

Mr. Dewey E. Large, Field Representative, Oak Ridge Institute 
of Nuclear Studies, called attention to the materials in the Exhibit 
and Reference Room. He stated that it was hoped that the confer- 
ence and others like it would lead to the development of many new 
science fairs and the improvement of those already in existence. Dr. 
Robert T. Lagemann, Head, Department of Physics, Vanderbilt Uni- 
versity, Nashville, Tennessee, spoke on the ‘‘Needs in the Field of 
Science.’’ He gave as solutions: 1) a raise in salary for the teachers; 
2) rewards and recognition; and 3) the need for personal satisfac- 
tion. The South, states-Dr. Lagemann, is falling far short of giving 
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her share of scientists to the world. He recommended the science 
fair as an excellent program for stimulating interest in science 
which, in turn, would contribute materially to the scientific man- 
power shortage problem. 


Following Dr. Lagemann, there was an introductory presentation 
on ‘‘State and Local Science Fairs.’’ Mr. Eugene Sanders, Director, 
Georgia Junior Academy of Science, told of the work being done by 


the Georgia Junior Academy of Science in connection with science 
fairs. 


Dr. Guy Froman, Associate Professor of Physics, Vanderbilt Uni- 
versity, gave an account of the Nashville Science Fair. He empha- 
sized that, due to the small area covered by this fair, it was possible 
for students with their parents and friends to visit the fair and 
return home on the same day. 

Miss Martha Rust of the Chattanooga Times contributed much to 


the panel by summarizing the organization of the Chattanooga 
Science Fair. 


Dr. W. W. Wyatt, Department of Education, University of Ten- 
nessee, told of the organization and administration of the Southern 
Appalachian Science Fair held at the University of Tennessee. He 
presented material on the all important subject of financing science 
fairs. In this connection, Dr. Wyatt pointed out possible sources of 
funds and gave some general information on the types of expendi- 
tures involved in carrying out a science fair. 

Mr. Keith Johnson, Public Schools of the District of Columbia; 
Mrs. M. Gordon Brown, Science Coordinator, Atlanta Publie Schools; 
and Dr. Paul R. Burkholder, Head, Department of Bacteriology, 
University of Georgia, panel chairman, were other speakers. 

The luncheon was given by the Georgia Power Company in the 
dining room of the Holman Hotel in Athens with Dr. T. H. White- 
head, Professor of Chemistry, University of Georgia, presiding. Dr. 
George H. Boyd, Dean, Graduate School, University of Georgia, 
gave the welcoming speech. He stated that a knowledge of science 
is essential to modern life and also to our national popularity and 
security. Dr. Boyd pointed out that the Oak Ridge Institute of Nuc- 
lear Studies is making a great contribution in acting as a go-between 
for bringing the advantages of Oak Ridge to the southeast. He stated 
that the Institute was interested in more than just nuclear science 
education and research. The science fair promotion program is an 
example of the Institute’s broad interest in science and science 
teaching. 

Dr. Madison L. Marshall, Chemstrand Corporation, Decatur, Ala- 
bama, gave a very inspiring talk entitled, ‘‘Industry Looks to High 
School Chemistry.’’ He stated that, with the rise of industry in the 
South, the area has begun to realize its obligation for producing well- 
trained scientists, and the educational institutions are beginning to 
produce the scientists to meet the increased demand. In this con- 
nection, he stated, ‘‘The South has more than doubled the number 
of professional chemists in the past six years. Projecting the pic- 
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ture of the present teacher shortage in high school chemistry against 
the expected growth in chemical industry and increased demand for 
chemists, there is no indication that there will be an adequately 
trained supply of teachers for many years.’’ Dr. Marshall suggested 
four ways in which the high school can make a more effective con- 
tribution to industry. ‘‘In the first place, the teacher and the stu- 
dent constitute the essence of the educational system. Teachers should 
be encouraged to obtain the fullest possible mastery of their subject. 
A second way involves the broadening and strengthening of the base 
upon which chemistry is built. A third way is through the inspira- 
tion given to the interested and gifted students. Finally, the school 
needs to realize the importance of the mastery of subject matter.’’ 

‘‘The educational system of the United States,’’ Dr. Marshall con- 
tinued, ‘‘is dedicated to the proposition that every child should have 
a broad and rich educational experience insofar as he is able. To 
provide this type of education and yet be certain that our indus- 
trial economy is provided with an adequate number of highly trained 
specialists poses a problem which primarily rests with state de- 
partments of education and local school boards. However, the entire 
populace must be alive to the possibility that we are falling far 
short of this goal at a time when our national security may be at 
stake.’’ 

The afternoon session opened with a panel discussion of ‘‘ What 
is a Science Fair and How is One Conducted?’’ Mr. Charles G. 
Wilder, Chairman, Exhibits Division, Oak Ridge Institute of Nu- 
clear Studies, panel chairman, defined the science fair as an exhibi- 
tion in which projects which have been worked up by students under 
the supervision of teachers are placed on display on a competitive 
basis. He stated, ‘‘I know of no other single kind of event through 
which the whole community can be reached as efficiently.’’ 


Dr. W. W. Wyatt discussed the question of the place of the science 
fair in the regular school program. He feels that the science fair 
should be made an integral part of the school system and can be 
made an excellent supplement to good teaching. It is not, therefore, 
a substitute for good teaching. Furthermore, science fairs help to 
place our students in the fields for which they are best suited. 


Mrs. Helen C. Richardson, Science Teacher, Georgia Public Schools, 
who made a study of one group of science fair winners, found that 
after a period of seven years all but two were still working or study- 
ing in the fields of science. 

Dr. Arthur L. Cohen, Head, Department of Biology, Oglethorpe 
University, discussed many of the details which must be carried out 
by committees in planning and executing a local science fair. 

Mr. Keith Johnson spoke on the judging of the science fair ex- 
hibits. In Washington, D. C., the judges are appointed to the grade 
level but have complete choice of the subject judged. During the 
judging, no one else is allowed in the exhibit area. The judges are 
on a rotating system which provides at least one man of experience 
in each judging section. 
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Dr. Jonathan J. Westfall, Head, Department of Botany, Univer. 
sity of Georgia, suggested that an evaluation or score card be kept 
on the science fair itself. Such records can be most helpful for a 
‘*nost-mortem’’ held after the fair leading to more successful and 
efficient science fairs in the future. 

Mr. Ralph W. Lefler, Professor of Physics, Purdue University, 
Lafayette, Indiana, stated, ‘‘Most important is that the science fair 
provides the opportunity for a student with an interest in science 
to become acquainted with science so he can make a better judgment 
as to whether science is or is not for him.’’ 


The question was raised as to sources of funds for student trips 
to and from science fairs. Among the suggestions made were: 1) the 
use of school buses to fairs within the county, and 2) contributions 
from the many willing civic organizations and industries. However, 
in general, each school should finance its own students to regional 
science fairs. 


Another question raised was the cost of a science fair for the aver- 
age school. Figures ranged from $100 for the very small schools to 
a maximum of $500. In most cases, this money is contributed by 
the science fair sponsor. 


Other panel speakers were Dr. Marion T. Clark, Associate Pro- 
fessor of Chemistry, Emory University, and Mrs. Herbert W. Atkin- 
son, Science Teacher, Georgia Public Schools. 

Mr. Eugene Sanders gave a very fine and pointed recapitulation 
of the panel discussion. 

For the remainder of the afternoon, the conferees separated into 
work groups to discuss specific problems, having a science fair 
specialist as chairman of each of the six work groups. The topics 
discussed by these groups were ‘‘ Motivating Students and Arrang- 
ing for Science Fairs,’’ ‘‘ Promotion and Public Relations,’’ ‘‘ Finance 
and Sponsorship,’’ ‘‘Preparation and Showing of Exhibits,’’ ‘‘Judg- 
ing and Awards,’’ and ‘The Science Fair as Education for the Com- 
munity.’’ 

A dinner given by the Trust Company of Georgia was held at the 
Holman Hotel. Dr. Ralph W. Lefler of Purdue University gave a 
very inspiring talk on ‘‘How to Make Science Interesting.’’ He re- 
lated many specific suggestions and ended his speech with a series 
of slides showing science fair exhibits. 

After dinner, the conferees met on the University of Georgia cam- 
pus for a tour of the Science Departments and the College of Edu- 
cation. 

The first item on the program Saturday morning was a talk by 
Mr. Joseph H. Kraus, Coordinator of the National Science Fair in 
Washington, D. C. He spoke on the National Science Fair, and the 
Science Clubs of America, concluding with slides of National Science 
Fair Exhibits. Mr. Kraus offered the services of his organization 
to any and all who were interested. 

The second speaker on the morning program was Mr. J. Eugene 
Welden, Supervisor of Conferences and Short Courses, University 
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of Georgia, who gave the reports of the previous day’s work groups. 
Some of the conclusions reached by the work groups were as follows: 
In connection with publicity, in newspapers science fairs are cov- 
ered chiefly as news events. Unless the paper is the sponsor, it will 
not assume promotional responsibilities. A science fair exhibit is 
not primarily a museum exhibit, but a practical application of a 
scientific principle. All rules and regulations should be included 
in the first mailing of materials on the science fair. If scholarships 
are awarded, some consideration should be given to the general 
scholastic ability of the winner. 

Mrs. M. Gordon Brown then conducted a problem clinic during 
which questions were asked from the floor. The question was raised 
as to how many of the school grades were included in science fairs. 
It was stated that science fairs could be arranged to include all 
grades from kindergarten through the twelfth grade. 


It was generally agreed by those present that annual science fair 
work conferences would be beneficial. It was suggested, however, 
that future conferences be held strictly on a state-wide basis instead 
of on a regional basis. In opposition to this suggestion there were 
those who pointed out the value of meeting science teachers from 
other states and finding out problems and programs in those states. 
The question was raised as to whether or not our Negroes were to 
be afforded the same opportunity of a science fair work conference. 
Mr. Dewey E. Large stated that he had been contacted by Tuskegee 
Institute in regard to the possibility of holding a work conference 
at that institution. He is to visit Tuskegee in the near future to try 
and arrange such a conference. Mrs. M. Gordon Brown told of the 
Atlanta Negro Science Fair to be held next April and the fine work 
being done in connection with this fair. It was stated that the Chat- 
tanooga and the Nashville science fairs were non-segregated, although 
the participants came from segregated schools. This has proved to 
be a very successful arrangment. 


The last scheduled event of the conference was a period devoted to 
evaluation and projection. Dr. A. S. Fureron, President, Georgia 
Academy of Science, raised the question of how to stimulate interest 
in geology through participation in science fairs. In this connection 
he brought out the fact that very few secondary school teachers are 
sufficiently acquainted with the subject matter to act as advisors. 
It was suggested that this was a fine opportunity to tie in members 
of state and local geology, mineralogy, and paleontology groups. 
The science fair also offers opportunities for members of astronomy 
clubs, ornithological clubs, ete., to act as sponsors. During this period 
it was pointed out that the Georgia Science Fair Work Conference 
was one of a series of three being held in the southeastern regions 
this fall. The first of the series was held at the University of North 
Carolina in October and the third and last is to be held at the Uni- 
versity of Mississippi November 12 and 13 for the five-state region 
of Alabama, Arkansas, Kentucky, Louisiana, Mississippi, and Ten- 
nessee. 
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This program concluded the conference. The conferees left for 
their homes with a determination to put into practice some of the 
ideas which had been obtained. The true effects of the science fair 
work corference will not be apparent until next spring. At this time 
the number of new science fairs in the area represented at the con- 
ference will make itself known. Those who have given their time 
and energy to this very worth while undertaking feel confident that 
their hopes will become a reality. 





